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Introduction

Quark-Gluon Plasma

Y
Enhanced production of strange quarks

4
Enhancement of strange particles (/7, ¢, A\, )
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Introduction

¢ 1S a nice probe: «— A shor, PR.L. 54 (1985) 1122

* ¢ production in pp and xp Is OZI suppressed
* Coalescence: s5 — ¢
* ¢ 1S not masked behind other resonances

* it can be detected using both kaon pairs (/< /<)
and dileptons (¢ "¢, )
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Introduction

» Widely accepted that ¢’s have a large mean free

path in a hot hadronic matter
For example (k. Hagin, N.PA 584 (1993) 719 ):
A (T =200 MeV) = 4.4 fm

A (T =150 MeV) = 14 fm
1

Phenomenological Lagrangians with couplings
extracted from observed partial decay rates

0

Many mechanisms that include vertices allowed by
the symmetries of QCD, like o K* /X or pK*K*, are

not taken into account.
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Hidden Local Symmetry Lagrangian
.-

* \ector mesons p, w, K*, ¢ are the gauge bosons of
the hidden local U(3)y symmetry.

M. Bando, T. Kugo, K. Yamawaki, P.Rep. 164 (1988) 217

* Spontaneous symmetry breaking = 1
mi, = 2g°f2 g* « VPP coupling

* Flavor symmetry breaking = different couplings
* Anomalous part of the Lagrangian = 1"V P vertex

» Kinetic term for vector mesons =
ViV and VYV VY vertices:
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Binary reactions

* Relevant vertices: VPP, VV P, VIV V, VIV

N /]
/N

(S) (t) (C)

* No direct couplings of ¢ with 7, p or w (OZI rule)

PA N I CO5 —p.6/19




Binary reactions
S,

No. Reaction Channels
1.1 o+7—- K+ K t(K™)

1.2 ¢+7—- K+ K* (K, K"
1.3 ¢+ 77— K*+ K* {(K,K*
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Binary reactions

No. Reaction Channels

21 o+ K—-7m+ K SHK"

22 ¢+ K—p+ K StK K

23 ¢+ K—w+ K StK K"

24 9o+ K—¢+ K StK, KY)

25 ¢+ K—m+ K* S(K,K*)t{(K*)
26 ¢+ K—p+ K* StK,K¥

2.7 ¢+ K—w+ K* SIK,K*

28 ¢+ K — ¢+ K* StK, K¥)
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Binary reactions

No. Reaction Channels
31 o+p— K+ K K, K¥
32 ¢o+p—- K+ K* K K"
33 ¢o+p— K"+ K* t(K,K*),C
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Binary reactions

No. Reaction Channels
41 o+w—- K+ K (K K
42 ¢+ w— K+ K* K, K¥)
43 ¢+ w— K"+ K* (K, K*),C
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Binary reactions

No. Reaction Channels
51 ¢+ K*—>7n+ K S(K"U(K,K")
52 ¢+ K*—p+ K StK K

53 ¢+ K*—>w+ K SHK,K*)

54 ¢+ K*— ¢+ K StK K

25 ¢+ K*—>7n+ K* StHK,K*)

5.6 ¢+ K*—p+ K* SHK K*),C
5./ ¢+ K" —w + K* SIK, K"),C
5.8 ¢+ K*— ¢ + K* SI(K,K*),C
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Binary reactions
S,

No. Reaction Channels
6.1 ¢+¢o—> K+ K (K K
6.2 ¢+ ¢— K+ K* K K
6.3 ¢+ ¢ — K*+ K* t(K,K*),C
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Collision rates

[ [MeV]

0 ! | 1 f 1 f ] | ] | ] | ] | ] | ] | ]
150 155 160 165 170 175 180 185 190 195 200

T [MeV]

PANICOS ;1319



Collision rates

. (K7) (K)

Why Fcoll > Fcoll ?
ni- _ 3mp Ko(mg- /T) _o77. ot so
N M3 Ko(mi /T) | 1900 ey small

¢+ K*— p+ K*

* Large contributions to o+ from: ¢+ K* — w+ K*
O+ K" — ¢+ K*

* |nelastic reactions account for > 80 % of I',.;
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Mean free path
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Very short mean free path !
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Time evolution of ¢ number

In an expanding hadronic fireball
-

Assumptions:
* Anideal gas of =, /', p, w, K*

 Kinetic equilibrium for all species including ¢’s
* Chemical equilibrium for all species except ¢'s

* Cylindrical symmetry and boost invariance
* Longitudinal and radial transverse expansion
* Entropy conservation
* Rate equation:
O, (n¢u“) =T (n¢ — nzq), I'=Tcon(T) + Tgee(T)
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Different hadronization temperatures
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Different flow velocities

N /N,
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Conclusions

* ¢ meson interaction with a hot hadronic gas
composed of 7, I, p, w, K*, ¢ has been studied
using the Hidden Local Symmetry model.

* Large ¢ collision rates with /7, p and specially K*.

* Short mean free path:
1< A<5fmat200>T > 150 MeVW.

* High collision rates cause a reduction of the ¢
number.

* N/Ny ~5— 45 % depending on hadronization and
freezeout temperatures, flow velocity and chemical
potentials.
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